Chronic stress induces prolonged suppression of the P2X7 receptor within multiple regions of the hippocampus: a cumulative threshold spectra analysis.
A number of studies have identified that mutations in the P2X7 receptor occur with a significantly higher incidence in individuals with major depression. Consistent with these findings, a number of preclinical studies have identified that mice in which the P2X7 receptor has been deleted exhibit a higher level of resilience-like behaviour to acutely aversive situations. At present, however, no studies have examined changes in P2X7 receptor expression in otherwise healthy animals exposed to persistently stressful situations. This is significant as several lines of evidence have demonstrated that it is exposure to persistently aversive, rather than acutely aversive, situations that is associated with the emergence of mood disturbance. Accordingly, the objective of the current study was to examine whether chronic exposure to restraint stress was associated with alterations in the expression of P2X7 within the hippocampal formation. The study involved three principal groups: acute stress (1 session), chronic stress (21 sessions, 1 per day) and a chronic stress with recovery group (21 sessions, 1 per day followed by 7days of no stress) and appropriate control groups. The results of the analysis indicate that all forms of stress, regardless of the duration, provoked a reduction in P2X7 receptor expression. Comparative analysis on normalised data indicated that the magnitude of the P2X7 reduction was significantly greater in the chronic stress relative to the acute stress group. We additionally found that there was a gradual rebound in P2X7 expression, in two of nine regions examined, in animals that were allowed to recover for 7days following the final stress session. Collectively, these findings provide the first evidence that exposure to chronic restraint stress produces a pronounced and relatively persistent suppression of the P2X7 receptor within the hippocampus.